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DETAILED ACTION 

1. The amendment filed 2/27/07 has been received and considered. Claims 21-40 
are presented for examination. 

Specification 

2. The disclosure is objected to because of the following informalities: 

3. Page 5, paragraph [001 1], line 12, includes the misspelled term "exiting", should 
be "existing". 

4. Page 10, paragraph [0046], includes the unclear term "is a material recovers". 

5. Page 12, paragraph [0057], line 3, includes the miss-referenced logic box "330". 
Examiner thinks it should be "340". 

6. Page 12, paragraph [0057], line 8, includes the miss-referenced logic box "330". 
Examiner thinks it should be "130". 

7. Page 12, paragraph [0059], line 2, includes the miss-referenced logic box "330". 
Examiner thinks it should be "340". 

8. Appropriate correction is required. 

Drawings 

9. The drawings are objected to because of the following informalities: 

10. Figure 1 should be designated by a legend such as --Prior Art-, as per 
application description page 4, paragraph [0008], because only that which is old is 
illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the 
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application. The replacement sheet(s) should be labeled "Replacement Sheet" in the 
page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing 
figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to 
the drawings will not be held in abeyance. 

Claim Objections 

1 1 . Claims 21,31, and 36 use the acronym or variable V and "a", the first use of an 
acronym or variable in a claim should be defined to avoid any possible indefiniteness 
issues. While the claims set for the limitation "material coefficients p and a", the claims 
do not specify which material coefficients p and a represent. 

12. No new matter may be introduced in the required corrections. 

Claim Rejections - 35 USC §112 

13. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

14. Claims 21-40 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to 
comply with the enablement requirement. 

15. Claims 21, 31, and 36, as written, raise enablement issues. The limitation "a 
plurality of stress function f(A) values" was not described in the specification in such a 
way as to enable one skilled in the art to which it pertains, or with which it is most nearly 
connected, to make and/or use the invention. The subject matter description of "Fig. 5 
... infinite series in equation 330" (see page 12, paragraph [0059], line 2) in the 
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specification amounts to " a plurality of stress function f(A) values". An infinite series, by 
definition, is unbounded. The upper-bound of the series in 340, and not 330, is m. 
Examiner notes that the disclosure objection of page 12, paragraph [0059], line 2, 
including the miss-referenced logic box "330" and not "340" was raised above. 

16. The following is a quotation of the second paragraph of 35 U.S.C. 112: 
The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

17. Claims 21-40 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

18. Claims 21, 31, and 36, as written, fail to perform the method set forth in the 
preamble, more specifically "simulating structural responses of a compressible material 
in finite element analysis". The limitation "evaluating element stresses in a local 
coordinate system from the lookup table in accordance with a set of principal stretches 
at each integration point of each of the finite elements" does not cure the deficiency. 

1 9. Dependent claims inherit the defect of the claim from which they depend. 

Claim Rejections - 35 USC § 101 

20. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and useful improvement thereof, may obtain a patent therefor, subject to the 
conditions and requirements of this title. 

21. Claims 21^0 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 
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22. Claims 21,31, and 36 does not produce a useful, concrete and tangible result. 
The limitation "evaluating element stresses" does not reflect any described practical 
utility. There is no tangible result claimed, only an abstract idea. "Evaluating element 
stresses" does not equate to tangibility. 

23. Dependent claims inherit the defect of the claim from which they depend. 



Claim Rejections - 35 USC § 103 

24. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

25. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

26. This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the 
various claims was commonly owned at the time any inventions covered therein were 
made absent any evidence to the contrary. Applicant is advised of the obligation under 
37 CFR 1 .56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to 
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consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

27. Claims 21-27, 29, and 31-34 and 36-39 are rejected under 35 U.S.C. 103(a) as 
being unpatentable over Nonlinear FEA of Elastomers-MSC Technical Paper, MSC 
Software, (MSC hereinafter), taken in view of Gallagher et al., (Gallagher hereinafter), 
An Efficient 3-D Visualization Technique for Finite Element Models and Other Coarse 
Volumes. 

28. As to claim 21 , MSC discloses a method for simulating structural responses of a 
compressible material in finite element analysis (see page 3, col. 1, lines 1-6), the 
method comprising: defining a plurality of finite elements and a strain-stress curve to 
represent the compressible material (see page 6, col. 2, 3 rd paragraph to end of col. 3); 
calculating a plurality of stress function f(A) values without guessing unknown 
material coefficients u and a to fit the strain-stress curve in a trial-and-error manner 
(see "Automated facilities are available to help the user determine t hese material 
parameters from test data" in page 21, col. 2, last paragraph), wherein each of the 
plurality of stress function values equals to summation of a sequence of A (_v)Aj o 0 (A (_v)Ai ) 
(see page 7, col. 3, 3 rd paragraph from the bottom and/or page 8, col. 1, 1 st and 2 nd 
paragraphs), where j is an integer related to j-th term of the sequence, A is a particular 
stretch ratio of interest (see page 6, col. 2, 1 st and 2 nd paragraphs), v is Poisson's ratio 
of the compressible material (see page 8, col. 2), and o 0 (A ( " v)Aj ) is the stress value at A ( " 
v)Aj defined by stress-strain curve for the compressible material. Examiner notes that 
MSC discloses calculating a plurality of stress function f(A) values without guessing 
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unknown material coefficients p and a, since the material coefficients are automatically 
determined. (See "Automated facilities are available to help the user determine these 
material parameters from test data" in page 21, col. 2, last paragraph). 

29. While MSC discloses a method for simulating structural responses of a 
compressible material in finite element analysis, MSC lacks fails to disclose predict 
teach storing the plurality of stress function values into a lookup table and evaluating 
element stresses in a local coordinate system from the lookup table in accordance with 
a set of principal stretches at each integration point of each of the finite elements. 

30. Gallagher discloses storing the plurality of stress function values into a lookup 
table (see page 187, col. 1, 2 nd paragraph); and evaluating element stresses in a local 
coordinate system from the lookup table in accordance with a set of principal stretches 
at each integration point of each of the finite elements (see page 191 , col. 1 , 5 th 
paragraph). 

31 . MSC and Gallagher are analogous art because they are both related to finite 
element models. 

32. Therefore, it would have been obvious to one of ordinary skill in this art at the 
time of invention by applicant to utilize the lookup tables of Gallagher in the method of 
MSC because Gallagher develops a technique that extends existing 3-D result 
visualization methods for use with finite element models, where result values are only 
available at coarsely spaced points throughout the volume, which represents results as 
smooth isosurfaces within the volume for one or more result values, using visually 
continuous, bi-cubic polynomials (see page 185, col. 1, 1st paragraph), and as a result, 
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Gallagher reports the following improvement over his prior art: reducing the 
computational and display bandwidth of general 3-D solid visualization problems (see 
page 192, conclusion, 2nd paragraph). 

33. As to claim 22, MSC discloses a method wherein the stress-strain curve is 
obtained from a physical experiment of the compressible material under a uni-axial 
loading condition (see "uniaxial stress-strain' 1 in page 15, col. 2, last paragraph). 

34. As to claim 23, MSC discloses a method wherein the stretch ratio is a ratio 
between deformed length divided by original length of the compressible material in one 
direction (see page 6, col. 2, 1st paragraph). 

35. As to claim 24, a method wherein the sequence has a total of m terms, and m is 
a positive integer, and the term of the sequence starts from 0 to m-1 (manipulation of 
mathematical concepts). 

36. As to claim 25, a method wherein said calculating step is completed when 
absolute value of |A ( ~ v)Aj -1| is less than a threshold (manipulation of mathematical 
concepts). 

37. As to claim 26, a method wherein the threshold is defined as 0.01 (manipulation 
of mathematical concepts). 

38. As to claim 27, MSC discloses a method wherein the element stresses include 
nominal stress and true stress (see "nominal stress" as "Engineering stress" in page 6, 
col. 3, 2nd paragraph and "true stress" as "Cauchy stress" in page 6, col. 2, last 
paragraph). 
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39. As to claim 29, Gallagher discloses a method said evaluating element stresses in 
local coordinate system further includes interpolating the lookup table to obtain the 
element stresses at the principal stretches (see page 189, col. 1 , 3 rd paragraph). 

40. As to claims 31-34 and 36-39, these claims recite a computer program product 
and a system for performing the method of claims 21-27 and 29. MSC discloses a 
program (see page 4, col. 1 , 1 st paragraph) for performing a method that teaches claims 
21-27 and 29. Therefore, claims 31-34 and 36-39 are rejected for the same reasons 
given above. 

41. Claims 28, 30, 35, and 40 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over MSC, taken in view of Gallagher as applied to claims 21, 31, and 36 
above, and further in view of Peric et al., (Peric hereinafter), Finite-Element Applications 
to the Non-linear Mechanics of Solids. 

42. As to claim 28, while the MSC-Gallagher method teaches simulating structural 
responses of a compressible material in finite element analysis, the MSC-Gallagher 
method fails to teach the set of principal stretches is obtained by solving eigensolution 
for deformation gradient tensor at each integration point of each of the finite element. 

43. Peric discloses a method wherein the set of principal stretches is obtained by 
solving eigensolution for deformation gradient tensor at each integration point of each of 
the finite element (see page 1515, Remark 4.2, lines 1-4). 

44. MSC, Gallagher, and Peric are analogous art because they are related to finite 

« 

element models. 
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45. Therefore, it would have been obvious to one of ordinary skill in this art at the 
time of invention by applicant to utilize the disclosure of Peric in the MSC-Gallagher 
method because Peric discusses some of the relevant computational advances which 
permit the simulation of large-scale problems involving nonlinear solids within realistic 
time frames and computational resources (see page 1495, Abstract, lines 1-3), and as 
a result, Peric reports a comparison of performances of three algorithms, in the solution 
of the algebraic system of equations: profile (direct) solver, Bi-CGStab iterative solution 
and multigrid. Peric shows that it is clear that both the Bi-CGStab and multigrid solution 
provide a significant improvement over the standard direct solver, (i.e. improvements 
over prior art), since memory requirements and CPU time have both been reduced by 
approximately 7-8 times in comparison with the direct solution; Peric also shows that in 
comparison with the Bi-CGStab solution, the multigrid strategy requires some small 
additional storage, but shows almost twofold reduction in the CPU time (see page 1570, 
figure 43(a) and page 1569, 3rd paragraph). 

46. As to claim 30, Peric discloses a method further comprises transforming the 
element stresses to global coordinate system (see page 1528, last paragraph). 

47. As to claims 35 and 40, these claims recite a computer program product and a 
system for performing the method of claim 30. MSC discloses a program (see page 4, 
col. 1, 1 st paragraph) for performing a method that teaches claim 30. Therefore, claims 
35 and 40 are rejected for the same reasons given above. 
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Response to Arguments 

48. Applicant's arguments filed 2/27/07 have been fully considered but they are not 
persuasive. 

49. Regarding the claim objections, the amendment corrected all deficiencies and 
the objections are withdrawn. 

50. Regarding the rejections under 103. 

51. Applicants arguments, see page 7, last 2 paragraphs, page 8, and page 10, 
paragraphs 1-3, with respect to claims 21-40 have been considered. Examiner has 
elaborated prior art disclosures of amended claims. Examiner notes that MSC discloses 
calculating a plurality of stress function f(A) values without guessing unknown material 
coefficients n and a, since the material coefficients are automatically determined. (See 
"Automated facilities are available to help the user determine these material parameters 
from test data" in page 21 , col. 2, last paragraph). 

52. Applicant argues, (see page 9, paragraphs 2-4), that the Examiner's articulated 
motivation for combining the references is in error. However, Examiner disagrees. 
Examiner elaborated a motivation for combining the references and not a motivation for 
combining the references "to come up with the invention". 

53. Applicant's arguments, see page 9, 1st paragraph and page 10, last paragraph, 
with respect to the Affidavit submitted under 37 CFR § 1.132 have been considered but 
are moot in view of the new ground(s) of rejection and the fact that the Examiner does 
not see the features emphasized in the Affidavit expressed in the claims. Examiner is 
not allowed to bring limitations set forth in the description into the claims. 
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54. Therefore it is the Examiners position that the cited references do anticipate the 
claims and the rejections are maintained. 



55. Examiner would like to point out that any reference to specific figures, columns 
and lines should not be considered limiting in any way, the entire reference is 
considered to provide disclosure relating to the claimed invention. 

56. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Juan C. Ochoa whose telephone number is (571) 272- 
2625. The examiner can normally be reached on 7:30AM - 4:00 PM. 

57. If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Paul Rodriguez can be reached on (571) 272-3753. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

58. Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. ^ ) \ 



Conclusion 





